CPE 482 - Lecture 7
Autonomous Mobile Robots

Instructor: Chris Clark
Term: Winter 2008

Figures courtesy of Siegwart & Nourbakhsh
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Perception II: Outline

| 1. Beacon Positioning Systems |
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Sensors:
Global Positioning System (GPS)
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Sensors:
Global Positioning System (GPS)

A Developed for military use

A Now accessible for commercial use (e.g. hiking,
flying, &)

A There are 24 satellites orbitting the earth every
12 hours at height of 20+ km.

A There are 4 satellites located in each of 6 planes
Inclined at 55 degrees to the equator.




Sensors:
Global Positioning System (GPS)

A Use a GPS receiver to measure time of flight from
several satellites to receiver.

A The system requires:
A Time synchronization between satellites and receiver
A Known position of satellites
A Precise measurement of time of flight
A Overcoming interference with other signals




Sensors:
Global Positioning System (GPS)

A Time Synchronization:
A Atomic clocks on each satellite are monitored from
ground stations
A Known location of satellites

A A number of widely distributed ground stations monitor
the satellites

A A master station analyses measurements and
transmits position to each satellite




Sensors:
Global Positioning System (GPS)

A Precise Measurement:

A Satellites transmit (at the same time) their current time
and location.

A Arrival time differences inform the receiver of relative
distance to each satellite.

A Need four satellites to solve for (x,y,z) and robot clock
correction T




Sensors:
Global Positioning System (GPS)

A Regular GPS, can get accuracy 10-15 m.

A With a second receiver of known location,
differential GPS (i.e. DGPS) can resolve down to
1 m.

A Carrier-phase can get DGPS resolution down to
lcm.




Sensors:
Global Positioning System (GPS)

A Example:

Satellite images courtesy of Region of Waterlgo GIS
Locator: http://locator.region.waterloo.on.ca



